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(54) Tltlei METHOD OF CONTROLLING RELEASf OF CAFFEINE IN CHEWINO OUM AND GUM PRODUCED THEREBY 



(37) Abstract 



A method for piecing a chewing gum with a cajprroiled release of caffeine, u well aa die chewing gum io produced, ii obtained by 
physically reifying cafnwna'i propertiei by coaling sax} drying. Caffeine (s coated by encapsulation, partially coated by agglomeration, 
entrapped by absorption, or treated by multiple ttepa c^oflcafaulation. agglomeration, and absorption. The coated caffeine li then cc-dried 
and particle tted to produce a release-modified caffeine. When incorporated into the chewing gum, these particles are adapted to produce 
a fail ijleaie|r i delayed release when the gum li cheated. 
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method op controlling release of 
caffeine Tin chewing gum and 
gum produced thereby 



I 

BACKSRPUHP QF THB INVENTION 

The present|invention relates to methods 
for producing chewing-fgum. More particularly the 
invention relates to producing chewing gun 
containing a high amount of stimulant known as 
caffeine* The caffeine that is added to the chewing 
gum has been treated to control its rate of release 
in chewing gum. | I i 

in recent yfj»"' efforts have been devoted 
to controlling release characteristics of various 
.ingredients in chewin| gum. Moat notably, attempts 
lave been made to delay the release of sweeteners 
ind flavors in various chewing gum formulations to 
thereby lengthen the satisfactory clawing time of 
the gum. Delaying th# release of |w]setenere and 
flavors can also avoiij an undesirable overpowering 
burst of sweetness orff lavor during r phe initial 



chewing period. On t^s other hand! pome ingredients 
have been treated so |* to increase their rate of 
release in chewing gvu|. 

Besides sweeteners, otheir ingredients may 
require a controlled Jbleaae from chewing gujn. 
Stimulants such as ca«eina may be added to gum; 
however, stimulants a£* not generally released very 
readily. Caffeine ma# be encapsulated in a water 
soluble matrix such tafct, during the chewing period, 
the caffeine may be released quickly resulting in a 
fast release of Btimujjint as in a beverage. This 
would allow chewing gm ito be a carrier for caffeine 

» KB 

find, with its fast re&a&e, to be an effective 
stimulant. 

On the othej 
may arise because of 
Thus, a prolonged or 
would allow for the ufl 
low level of release 



hand, serious* taste problems 
ae bitter nature of caffeine. 
jl*yed release' of caffeine 

of caffeine in gum, but the 
|y keep the level b low its 
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caste threshold and tmt give chewing gum a bitter 
taste quality. Alao,j|slow release may allow some 
individuals to more easily tolerate caffeine and not 
cause gastro- intestine! distress. 




re specific advantages to 

ing gum by controlled release 



Thus, then 
adding caffeine to 
mechanisms. 

Caffeine use in chewing gum was disclosed 
,in U.S. Patent No- 1,398,670. 

Chewing guxnlcqntaining caffeine as a 
itis&la.it and to combat |f a tigue anil migraine 



ieadaches is disclosi 
*o. 2,345,938 and in 
|No. 4,342,568. 

AlSO, twO 
NO 8, JP 91-112450 at 
■caffeine in chewing 

In Japanese 
019370, caffeine is 
meal chawing gum to 

Caffeine ii 
coffee and tea, and 
coffee or tea in gumvj 
Publication No. JP 9< 
Publication No. 94 -0C 



In French Patent 
i$t Germany patent 

i 

> i 
lese Patent Publications, 

r» 91-251533| disclose use of 

to reduce jarowsineas . 

patent Publication No. JP 96- 

led to chewipg gum as an after 

tface tooth brushing, 

well known stimulant from 

rexal patents disclose use of 

mch as Japanese Patent 

K33911, South Korea Patent 

168, and PCT Patent 



-Publication No. WO 95 $000038 



I The pressn 

jproducing chewing 
caffeine to control i 
invention also relate] 
produced . Caf f e ine 
formulations , replac 
The formulation may b 
formulation containiaj 
moisture containing 
used in low or non- 



ntion is|a method of 
fkh physically modified 
f releaae, The present 
to the chewing gum so 
be added ti sucrose type gum 
a small quantity of sucrose, 
a low or hijfh moisture 
Ijbw or high ^amounts: of 

Caffeine may aleo be 
gum formulations, replacing 



a small quantity of fj fbitol, mannitol, other 



r 
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polyols or carbohydrates. Non- sugar formulations 
may include low or high moisture sugar free chewing 
gums . 

Caffeine may be combined or codried with 
bulk; sweeteners for u»e in chewing gum including 
-Sucrose, dextrose, fructose and maltodextrins , as 
;well as sugar alcohols such as sorbitol, mannitol r 
|xyl±tol, maltitol, lajjittitol, hydrogenated 
isomaltulose and hydrogenated starch hydrolyzates . 

The modifies release rate noted above may 
be a fast release or a delayed release. The 
modified release of ckffeina ia obtained by 
encapsulation, partial encapsulation or partial 
coating, entrapment o|t absorption with high or low 
water soluble materials or water insoluble 
materials. The procedures for modifying the 
caffeine include spray drying, spray chilling, fluid 
bed coating, coacervs§ion, extrusion and other 
agglomerating and standard encapsulating techniques. 
Caffeine may also be absorbed onto an inert or 
water- insoluble material. Caffeine may be modified 
in a multiple step process comprising any of the 
processes or a combination of the processes noted. 
Prior to encapsulation, .caffeine may also be 
combined with bulk swfeteners including sucrose, 
•dextrose, fructose, n^ltodsxtrin or other bulk 
sweeteners, as well a^ sugar alcohols such as 
sorbitol, mannitol, xylitol, maltitol, lactitol, 

ose, and hydrogenated starch 



hydrogenated isomalti 
hydrolyzates . 

Prior to er 
combined with high -it 
but not limited to tl 
aoaaulfame K, sacchai 
glycyrrhi z in ( cycli 
and dihydrochal cones , 
along with a high- in* 
bitterness of caffed 
r 1 ase with caffeii 



iapsulation, caffeine may be 
tensity sweeteners, including 
|uxnatin, aspartame , all tame, 
acid and its salts, 
and its salts, stevioside 
Co- encapsulation of caffeine 
isity sweetener may reduce the 
and control the sweet ner 
This can improve the quality 



WO 9803165 



4 



PCT/USH/1W77 



of the gum produce afid increase consumer 
acceptability . !| 
I In additio^ £p use of high- intensity. 

- sweeteners , bitternem ^inhibitors such as sodium 
gluconate, sodium aeldrbate or other sodium salts 
may be combined withlcaf f eine prior to encapsulation 
to reduce the overall bitternaaa caused by caffeine 
and result in a gum product having increased 
consumer acceptabilij 



DRTf^LlTO pggcRiPTin: 

Caffeine 
variety of food pr> 
chocolate, and vari 
known as an effect! 
and reduce drowsine 
bitter taste. The 
improves the flavor 
such, as coffee and ci 

When caff 
level of about 0.2% 
f intense bitterness t 
throughout the chewi 
used, the stronger 
which is about 5 mg 
bitterness is below 
readily discernible 
are generally about 
mg) in a stick of 
caffeine is about th 
conventional cup of 
caffeine in stick 
a range of about 25 
package of -gum would 
caffeine, or the equ 
strong cups of coff 
jcaffelne bitterness 
-and lasts throughout 



)F THE PR SPHERED gMBODIMTO^Tfl 

a natural chemical found in a 
:ts such as coffee, tea, cocoa, 
other beverages. Caffeine is 
stimulant to increase energy 

Caffeine has a naturally 
bterness, however, actually 
irceptlon of some beverages 
rbonated beverages. 
ke£ is added to chewing gum at a 
about 5%, iaffeine imparts an 
the chewing jgum that lasts 
period. The higher the level 
bitterness] At about 0.2%, 
^r*2.7 gram qtick, the 

threshold (limit and is not 
ate limits In chewing gum 
4% (10 mg) do about 4% (100 

The 60-80 mg level of 
level of caffeine found in a 
flee. The target level of 
is about 40 mg per stick, with 
mg, so that a five stick 
tttain about 200 mg of 
tent of caffeine in two 
however, at this level 
^whelms the; flavor initially 
h# chewing pferiod. 
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With the caffeine release modified to 
result in fact release of caffeine with th 
chewing gum solubles ^and sweeteners, the bitterness 
can he effectively reduced. If high- intensity 
sweeteners can be blended with caffeine to release 
at the same time, th|s too can reduce the bitterness 
effect. Other chemicals that inhibit bitterness may 
be blended with caffeine to also reduce bitterness. 



Caffeine U 
substance and, there 
release from chewing i 
in water at room ten 
at 80 d C and 40% soli 
gives caffeine a mod^ 
I below: 



not a highly water soluble 
>re, has a moderately slow 

Caffeine is 2.1% soluble 
irature, 15% soluble in water 
te in boiling water. This 
lately slow release as shown 



Chewing Tin 

0 min 
5 min 
10 min 
20 min 
40 min 



56 

73 

*7 



Generally, 
ingredients are abou| 
five minutes of chei 
50% is released, whi] 
gum after five minute 
almost 90% of caffeii 

Even if cal 



Ughly water ;soluble 
[80-90% released after only 
|g, Por caffeine, only about 
the other 50% remains in the 
of chewing. After 20 minutes 
is released. 



leine is dissolved in hot water 
and mixed in the gum,xwhen the gum is cooled or kept 
at room temperature, Baffeine may return to its 
^normal crystalline st^te; and release at the same 
rate as shown above. § - f 

Caffeine sa t compounds feuch as caffeine 
citrate, caffeine sod iMi benzoate,! caf feinf sodium 
salicylate, which may be more water soluble and less 



bitter than caffeine. 



may also b 



fncapeulated or 
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entrapped for controlled release in accordance with 
th present inventiop. 

Caffeine can be added to chewing gum as a 
powder, as an aqueous dispersion, or dispersed in 
glycerin, propylene glycol, cam syrup, hydrogenated 
starch hydrolygate, or any other compatible aqueous 
dispersion, 

Por aqueoul dispersions, an e^ulsifier can 
also be mixed in the&solution with the caffeine and 
the mixture added to£a chewing gum. A flavor can 
I also* be added to th^cif f eine/emulsif ier mixture. 
| The ■ emulsion formed can be added to chewing gum. 
5 Powdered caffeine may also be mixed into a molten 
chewing gum base during base manufacture or prior to 
manufacture of the gpm. Caffeine may also be mixed 
with base ingredient! during base^ manufacture. 

As stated previously, caffeine releases 
slowly from chewing ffum during the early stages of 
mastication of the gfcn because of its low solubility 
in water. Physical Modifications' of the caffeine by 
encapsulation with a|highly water soluble substrate 
will increase its release in chewing gum by 
increasing the solubility or dissolution rata of 
caffeine. Any standard technique which gives 
partial or full encapsulation of the caffeine can be 
used. These techniques include, but are not limited 
to, spray drying, sp$ay chilling, fluid-bed coating 
j and coacervation. T&m* encapsulation techniques 
\ may be used individually in a single step process or 
; in any combination i$ a multiple step process. The 
preferred technique for fast release of caffeine is 
spray drying. jp 

Caffeine may alio be encapsulated or entrapped 
to give a delayed re|eaee from chewing gum. A slow, 
even release of caffeine can give f ~a reduced 
bitterness over a lo& period of |ime and blend more 
easily with longer liting flavor^ and sweeteners. 
Caff ine may be encapsulated with sweeteners, 
specifically high- infllasity sweeteners such as 
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thaumatin, dihydrochalcones , acesulfame K, 
aspartame, sucraloa , all tame, saccharin, and 
cyclamates. These ban also have the effect of 
reducing bitterness J? Additional bitterness 

inhibitors can also be combined with caffeine and 

t 

sweeteners to give a| reduced bitterness with delayed 
release caffeine. 

The encapsulation techniques described 
herein are standard £oating techniques and generally 
give varying degrees||of coating from partial to full 
coating i depending cm the coating composition used 



Gerfprally, compositions that have 
high organic solubility, good film- forming 



in the process, 
high organic so; 
properties and low 



Iter solubility give better 



delayed release of e^ffeina, while compositions that 
have high water soltijpility give better fast release. 
Such low water- solubplity compositions include 
acrylic polymers ancfSeopolymers , carboxyvinyl 
polymer, polyamides,ipolyptyrene, polyvinyl acetate, 
polyvinyl acetate phfthalate, polyvinylpyrrolidone 
and waxes. AJthoughfall of these materials are 
possible for encapsulation of caffeine sweetener, 
only food-grade materials should be considered. Two 
standard food -grade floating materials that are good 
film formers but notlwa'ter soluble are shellac and 
i Zein. Others which pre more watet soluble, but good 
film formers, are materials like agar, alginates f a 
wide range of cellulose derivatives like ethyl 
cellulose, methyl ce|luiose, sodiim hydroxymethyl 

>ropyimethyl cellulose, 
modified starches. These 

generally approved for food 
release when used as an 
Lne. Other encapeulants like 

can also encapsulate caffeine 
je rate of caffeine in gum. 
)£ coating or encapsulating 
fcn may also control th length 
ke from chewing gum. 



cellulose, and hydrc 
dextrin, gelatin, ar 
ingredients , which 
use, may give a fast 
encapsulant for caf1 
acacia or maltodexti 
and give a fast rel< 

The amount] 
material on th caffj 
of time for its ral< 



i 
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Generally, the higher the level of coating and the 
lower amount of active caffeine, the slower the 
release during mastication with low water soluble 
compositions. The release rate is generally not 
instantaneous, but gradual over an extended period 
of time. To obtain the delayed release to blend 
with a gum's flavor release, the encapsulant should 
be a^minimum of abou| 20% of the coated caffeine. 
Preferably, the encajSeulant should be a minimum of 
about 3 0% of the coated caffeine, and most 
preferably should be*a minimum of'about 40% of the 
coated caffeine. Depending on the coating material, 
a higher or lower amount of coating material may be 
needed to give the cHpired release. 

Another method of giving a modified 
release of caffeine $s agglomeration with an 
agglomerating agent which partially coats caffeine. 
This method includes &he step of mixing caffeine and 
. an agglomerating agent with a small amount of water 
| or solvent. The mixture is prepared in such a way 
| as :tb have individual? wet particles in contact with 
feach other so that a ^partial coatfng can be applied. 
After the water or sc&vent is removed, the mixture 
is ground and used aa|a powdered, -coated caffeine. 

Materials t&at can be uefed as the 
agglomerating agent a§re the same aL those used in 
encapsulation mentioripd previously?. However, since 
the coating is only a^partial encapsulation and 
caffeine is not very ttater soluble, some 
agglomerating agents Ire more effective in 
increasing caffeine release than others. Some of 
the better agglamerat|ng agents: for delayed release 
are the organic polyntfrs like acrylic polymers and 
copolymers, polyvinyl Jacet ate, polyvinylpyrrolidone, 
waxes, shellac and Zojh. Other agglomerating agents 
are not as effective fo giving a dflayed release as 
are the polymers, vax&£ shellac and Zein, but can 
be used to give some &i%yed release. Oth r 
agglomerating agents loot give a fist release 
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• ineludo, but are ncfe limited to, agar, alginates, a 
wide range of vatet|80lubla cellulose derivatives 
like ethyl cellules^, methyl cellulose, sodium 
hydroxymethyl cellu|oee, hydroxypropyimethyl 
5 cellulose, dextrin,! gelatin, modified starches, and 
vegetable gums liWguar gum, locust bean gum and 
carrageenin. Even though the agglomerated caffeine 
ia only partially cpaeed, when the quantity of 
coating is increase^ compared to the quantity of 
10 caffeine, the release of caffeine can also be 

modified for mast i«§t ion. The Ifevel of coating used 
in the agglameratedlproduct is a minimum of about 
5%, Preferably, th| coating level is a minimum of 
about 15% and more preferably about 20%. Depending 
on the agglomerating agent, a higher or lower amount 
of agent may be nee|ted; to give the desired release 
of caffeine. A j 

Caffeine ^ay l be coated] in a two-step 
process or a multiple step process. Caffeine may be 
encapsulated with a^y off the materials as described 
previously and thewthe encapsulated caffeine can be 
agglomerated as previously deecribjed to obtain an 
ancapeulated/aggloMrated/caffeiae product that 
could be used in chfwing gum to give a delayed 
2 5 release of caffeinef 
In anothc 
caffeine may be abi 
which is porous antj 
of the porous conrpc 
30 absorbing caffeine 
silicas, silicates/^ 
beads or microbsads^ 
| hydroxide*, includii 
1 all of which result?; 
35; caffeine. Other wa< 
amorphous sugars su^ 
sucrose, alditols 
spray-dried materia 
caffein . 



embodiment of this invention, 
rbed onto another component 
icome entrapped in the matrix 
It, Cannon materials used for 
iclude, but are not limited to, 
sharmasorb clay, sponge like 
amorphous carbonates and 
pluminum and calcium lakes, 
o^a delayed [release of 
".soluble mi [t trials including 
as spray -dfied dextrose, 
Vegetable gums and other 
result in 9 faster release of 
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Depending on the type of absorbent 
materials and how it\is prepared, the amount of 
caffeine that can beUoaded onto the absorbent will 

7 

vary. Generally materials like polymers or 
sponge like beads or Jiicrobeads, amorphous sugars and 
alditols and amorphous carbonates and hydroxides 
absorb about 10% to about 40% of the weight of the 
absorbent. Other ma|eriale like silicas and 
pharmasorb clays mayfbe able to absorb about 20% to 
about 80% of the weight of the absorbent. 

The general procedure for absorbing 
caffeine onto the afifotbent is as follows. An 
absorbent like fumed|silice powder can be mixed in a 
powder blender and a^ aqueous solution of caffeine 




e powder as mixing continues, 
can be about- I to 2% solids, 
Is to 15-30%l may be used if 



20 



can be sprayed onto 
The aqueous soluti 
and higher aolid le 1 
temperatures up to 96*C are used. Generally water 
is the solvent, but other solvents like alcohol 
could also be used if approved for use in food. As 
the powder mixes, thf liquid is sprayed onto the 
powder. Spraying iwetopped before the mix becomes 
damp. The still fref- flowing powder is removed from 
the mixer and dried |o remove the water or other 
solvent, and is thenfground to a specific particle 
site. B , 

After the faffeine is absorbed or fixed 
onto an absorbent, t$e fixative/caff eine can be 
coated by encapsulation. Either full or partial 
encapsulation may b«Iu*ed, depending on the coating 
composition used in J ths r process. r Full encapsulation 

ting with a polymer as in 
illing, fluid-bed coating, 
ther standard technique. A 
or coating :an be obtained by 
fixative caf !eine mixture using 
is cuss d abrve. 
of encapsulation is by 
entrapment of an ingfbdient by fib r extrusion or 



f 



30 \ 



may be obtained by 
spray drying, spray 
coacervation, or an; 
35 partial encapsulati 
agglomeration of thi 
any of the material 
Another f 
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15 



fiber spinning into d polymer, Polym rs that can be 
used for extrusion a^p PVAC, hydroxypropyl 
cellulose, polyethyl«§ie. and other types of plastic 
polymers. A process -|>f encapsulation by fiber 
extrusion is disclos^l in U.S. Patent No. 4,978,537, 
which is hereby incorporated by reference. The 
; water insoluble polyi|Br may be preblended with 
[caffeine prior to ti^r extrusion, or may be added 
[after the polymer i*|mlted. As the extrudate is 
extruded, it reeult*|in mall fibers that are cooled 

of encapsulation/entrapment 
long, delayed release of an 



20 



Us 



30 



35 



and ground. This t 
generally gives a 
active ingredient. 

The four 
modified release of 
by spray drying, fl 
and coacervation to 
encapsulation, (2) 
encapsulation , ( 3 ) 
gives partial enca; 
an extruded compou 
in any usable marine 
caffeine and modifi 
the release of caff 
invention. 

A method 

chewing gum ingredi 
dusting compound of 
dusting compound ma; 
chewing gum as it i 
dusting compound se 
chewing gum product 
as it is wrapped , a 
wrapper after it is- 
The rolling compou 
combination with 
starch, calcium ca; 
acceptabl eubatan 
rolling compound c 




:hode of use, do obtain a 
iffeine are:' (1) encapsulation 
-bed coating, spray chilling 
,ve full or partial 
lomeration to give partial 
,tion or absorption which also 
rlation, and (4) entrapment into 

These four methods, combined 
[which physically isolates 
its diSBoWability or modifies 
,e, are included in this 

Isolating ejaffeine from other 
tn' iB to add caffeine to the 
Chewing gum. A rolling or 
be applied to the surface of 
formed. Thite rolling or 

e to re due 4 sticking of the 
o machinery jas it is formed and 
■ticking off the product to its 
ipped and is being stored, 
comprises caffeine powder in 

tol, sorbitol, sucrose, 
inate, talc, other orally 
or a conibination thereof. Th 
itutes from about 0.25% to 



i 

f 
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about 10%, but pr ferably about 1% to about 3% by 
weight of the chewing gum composition . The amount 
of caffeine powder added to the rolling compound is 
; about 0.05% to about 20% of the rolling compound or 
; about 5 ppm to about .2000 ppm of the chewing gum 
* composition. This method of using caffeine powder 
in the chewing gum allows for a lower usage level of 
caffeine, gives the ciafieine a fast release rate, 
reduces caffeine bitterness when used with 
sweeteners and reducers or eliminates any possible 
reaction of the cafflrine with gum^biae, flavor 
components, or other? caaqponents, yielding improved 
■helf stability. * 

Another mefhod of isolating caffeine is to 
use it in the coat in§/ panning of a pellet chewing 
gum. Pellet or ball^gum is prepared as conventional 
chewing gum, but formed into pellets that are pillow 
shaped ar into balled The pellets/balls can then be 
sugar coated or pannfd by conventional panning 
techniques to make *|unique sugar coated pellet gum. 
' Caffeine is very atafele but not highly water soluble 
; and can be easily dispersed in a sugar solution 
" prepared for sugar pimning. caffeine can also be 
" added as a powder blended with otitier powders often 
used in some types cl conventional panning 
procedures. Using epffeine isolates it from other 
gum ingredients and modifies its release rate in 
chewing gum. Levels^©* caffeine rnay be about 100 
ppm (0.01%) to about? 25, 000 ppm (7.5%) in the 
coating and about 5G|ppm (0 - 005%)': to about 10,000 
ppm (1%) of the weight of the chewing gum product. 
The weight of the editing may be about 20% to about 
50% of the weight of|the finished gum product. 

Convent ioi^l panning procedures generally 
coat with sucrose, fc|it : recent advances in panning 
have allowed the uss^of other carbohydrate materials 
to be used in the pl#ce of sucrose. Some of these 
; components include, p\x% are not limited to, 
dextrose, maltose, jj^letinose, xjijlitoi, lactitoi, 
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hydrogenated isomaltul6<p and oth r new additols or 
? a combination thereof. jTheee materials may be 
blended with panning mo^ fier » including, but not 
limited to, gum arabic r -'Wltodextrins * corn syrup, 
5 gelatin, cellulose typ* materials liice carboxymethyl 
cellulose or hydroxymethyl cellulose, starch and 
modified starches, vegetable gums like alginates, 
locust bean gum, guar g$PW and gum tragacanth, 
inooluble carbonates liifie calcium carbonate or 
10 magnesium carbonate and.^talc. Ant i tack agents may 
alee be added as panning modi fieri which allow for 
the use of a variety;- of -carbohydrates and sugar 
alcihola in the development o£ new panned or coated 
gum iproducte. Flavors flflay also be added with the 
15 • eugfr coating and with^oef f eine to yield unique 
product characteristics,; 

A <« Another tyMisof pan coating would also 

ieolate caffeine from $8e chewingf gum ingredients, 
f This technique is referred to as feilm coating and is 
20 - more common in pharmaceuticals than in chewing gum, 
. but procedures are similar, A film like shellac, 
Zein, or cellulose -t^rpe material ka| applied onto a 
pellet -type product forming a thi^Tfilm on the 
surface of the product. The film 
25 mixing the polymer, ja plasticizer 

(pigments are optional) rand spraying the mixture 
onto the pellet surface* This is done in 
conventional type panning equipment, or in more 
advanced side -vented; costing pans. When a solvent 
30 like alcohol is used, extra precautions are needed 
to prevent fires and explosions, and specialixed 
equipment must be used ♦ 

Some film polymers can use water as the 
■ solvent in film coating Receint advances in polymer 
35 ; research and in film citing technology eliminates 
' the problem aseociated^ith the \Me of flammable 
solvents in coating.,; '|fiese advances make "it 
possible to apply a^ei&a films to a pellet or 
chewing gum product* Jwthough cajffeine is not 



is applied by 
and a solvent 
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highly water soluble, it may be added to this 
aqueous film solution and applied with the film to 
the pellet or chewing gum product. The aqueous 
film, or even the alcohol solvent film, in which 
5 caffeine is dispersed may also contain a flavor 
along with the polymar and plasticizer. 

The previously described encapsulated, 
agglomerated, or absorbed caffeine may readily be 
incorporated into a chawing gum composition. The 
10 remainder of the chawing gum ingredients are 

i noncritical to the pregjint invention. That is, the 
. i coated particles of caffeine can be incorporated 
I I iftfe?, conventional chew^ftg gum formulations in a 

I conventional manner, gfeated caffeine may be used in 
'15 * a sugar chewing gum orya sugarless chewing gum. The 
i coated caffeine may be biased in either regular 
chewing gum or bubble gum. 

In general, *S chewing gpa composition 
typically comprises a water- soluble bulk portion, a 
20 water- insoluble chewable gum base; portion and 

typically water- insoluble flavoring agents. The 
water-soluble portion dissipates With a portion of 
the flavoring agent pver a period of time during 
chewing. The gum baaM portion is retained in the 
25 mouth throughout the* efepw. 

The ineolufele'-gum base generally comprises 
elastomers, resins, lal» and oils, waxes, softeners 



30 



and inorganic filler*. Elastomers may include 
polyiaobutylene, ieobutylene-i soprano copolymer and 
| atyrene butadiene rubber, as w^ll as natural latexes 
\ such as chicle. Resini^include pblyvinylacetate and 
■ terpene resins. Pats oils majf also be included 
in the gum base, ineluaag tallow^ hydrogenated and 
partially .hydrogenate^i|sgetable bile, and cocoa 
3 5 butter. Commonly ei*plQ$ed waxes Include paraffin, 
microcrystalline and oart|aral w*xe i such as beeswax 
and carnauba, Accor^iMT to the preferred embodiment 
of the present invent io^, the insoluble gum base 
constitutes toetween.Abo^t 5% and jtoout 95% by weight 
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of the gum, More preferably the insoluble gum base 
comprises between about 10% and about 50% by weight 
of the gum* and most preferably between about 20% 
and about 35% by weight of the gum. 

The gum base typically also includes a 
filler component. The filler component may be 
calcium carbonate, magnesium carbonate, talc, 
diojtlcium phosphate er^£he like. The filler may 
constitute between aboujt 5% and about 60% by weight 
of the gum base. Pre C^f ably, the filler comprises 
aboit 5% to about 50% '§j| weight ojf the gum base. 

Gum bases typically also contain 
softeners, including* g^jfccerol monpstearate and 
glycerol triacetate.* Farther, g\Ai bases may also 
contain optional ingredients sucw as antioxidants, 
colors, and emulsifiers,, The present invention 
contemplates employing ^ny commercially acceptable 
gum base, ! 

The water«*f ol^ble portion of the chewing 
gum may further comprise softeners, sweeteners, 
flavoring agents antB cd^binations thereof. 
Softeners are added to chewing gum in order to 
optimize the chewability and mouth feel of the gum. 
Softeners, also known in the art as plasticisers or 
plasticizing agents,, g^erally constitute between 
about 0.5% and about 15| by weight of the chewing 
gum. Softeners contemS&ted by the present 
5 invention Include glyorajLn, lecitiiin and 
combinations thereof, further, aljueous sweetener 
solutions such as thos^containinp sorbitol, 
hydrogenatsd starch hy|jpolyzates , j corn syrup and 
combinations thereof rn^ be used jis softeners and 
binding agents in gi# 

As mentionfd>%)ove f the 
the present invention «y be used 
sugarless gum f onnuift^^hs . Sugar sweeteners 
generally include sacc^ride^ containing components 
consnonly known in the wswing gum- art which 
comprise, but are no^Jwnited to,eucros , dextrose, 



coated caffeine of 
in sugar or 
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15 



20 



t 



maltose, dextrin, drled|invert sugar, frutose, 
levuloee, galactose, coin syrup solids and the like, 
alalia or in any combinajion. Sugarleaa awatcanere 
include componenta with^ sweetening characteriaticn 
but' which are devoid q| the commonly known sugars 
and comprise, but are .Jgpt limited to, sugar alcohols 
such as sorbitol, mann^tol , xylitol, hydrogenatad 
starch hydroiyzatee. ij&titol and the like, alone or 
in piy combination. 

} Depending 
release profile and a 



ie particular caffeine 
^jf-stabil^y needed, the 
coated caffeine of the present invention can also be 
used in combination 'wit*ji uncoated high -potency 
sweeteners or with higi#potency sweeteners coated 
with other materials afjj* by other techniques. 

A flavoring ifent may also be present in 
the chewing gum in an ' jjusount within the range of 
frosi about 0.1% to about io%, preferably from about 
0.5f to about 3%, by weijght of the gum. The 
flavoring agents may comprise essential oils, 
synthetic flavors, or matures thereof including, 



|bu£|rot limited to oilj^erived from plants and 



25 r 



30 



35 



i frUts such as citrus 
peppiermint oil, spe* 
wintifcrgreen, anise, 
flavoring components 
in gums of the present* 
the art will recognise" 
flavoring agents may be 
acceptable blend. All 
blende are contemplated 
Optional ingr 
emuleifiers and pharmac 
to the chewing gum. 

In general 
sequentially adding th» 
ingredients to a cofflMtre 
in the art. After tfte-ii 
thor ughly mixed, the 




■ / fruit 



essences, 



oil, cl >ve oil, oil of 

he like.* Artificial 

i 

4so contemplated for use 
intion.t Those skilled in 
natural- and artificial 
Ined in any sensorally 
:h flavors and flavor 

the present invention, 
ents such as colors, 
ical agents may be added 

*iag gum is manufactured by 

irious chewing gum 

Illy available mixer known 

|r? dlents have b en 

Fmass is discharged from 
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10 



15 



:J0 



th : mixer and ohape^t^o the desired form such as 
by rolling into she^S|and cutting into sticks, 
extruding into chunl^i |& casting into pellets. 

Generally ,|ti$ ingredients are mixed by 
im " *w 1 i& ee and a dding it to the 



first melting the 
running mixer. The* 
mixer itself. Col 
added at this time 
also be added at th 
portion Of the bulk 
the bulking agent 
flavoring agent is 
portion of the bul 
of the present inve: 
the final portion o 
been added. 

The entir 
taken from five to 
mixing times may s 
•killed in the art 
variations of the 
followed. 



may also be melted in the 
jSoif^emul si flora may also be 

'SpDft ener such as glycerin may 
tslitoe, along with syrup and a 
^ffent. Further portions of 
an be added to the mixer. A 
illy added with the final 
di^ent. The coated caffeine 
toj^ is preferably added after 
king agent and flavor have 

Ing procedure typically 
pn minutes, but longer 
e* be required. Those 
recognize [that many 
*£tteecribed ^procedure may be 



25 The folio* 

and comparative e> 
explanation and ill\ 
The formulf 
various sugar formula 

30 added to gum after i\ 
aqueous type solventi 



i 



fwnples <* the invention 

ire provided by way of 
lion. 

Jted in Table l comprise 
which caffeine can be 
liaeolved in various 
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Ixunpl 

a 



la 



6 



Sugar 


«1.9 


60.4 , 


I 60 • 8 


60.8 


60.1 


58 3 


9um B««b 


If .2 


19 .2 


I 19 2 


19.3 


19. a 


19.2 


Qlycvrin 


1.4 


1.4 


I J,* 


0.0 


0.0 


1.4 


Com 
Syrup 

Lecithin 


IS . 9 

o.a 


15.9 

o.a 


1 


13. 9 

: i \ 

o.a 


12,9 

o.a 


0.2 



P«p£irmin 

t 

Fit 



4£ 



Liqt id/ 
bland 



0.9 



0.5 



0.9 



2.0 



i-0 



10 



Bxample 1 
added directly to tt 

Example 3 
can be dissolved in 
solution, and added 

Bxample 4 
can be dissolved in 
glycol, making a 5.0< 

Bxample 5 
can be dissolved in 



0.9 



€.0 



0.9 



20.0 



Caff elf* powder can be 

1 

fO.O g portion of caffeine 
. 0^g hot watfr, making a 10.0% 



15 



20 



«3M gram portion of caffeine 
f.Qj tgram of hot propylene 
loiuclon, and added to gum. 

jj. 0 gram portion of caffeine 
L Digram of hpt glycerin, 
making a 5.0% solution, and addjd £o gum. 
. Bxample 6 -|A j|5 gram pprtign of caffeine 

jean be dissolved in h|t |om syirupi making a 2.5% 
jsoiution, and added tj| g§m. 

In the next*exsjnple» of i sugar gum 
formulation, caf f exne-cam be dipso, 
and emulslfiers can b§ 4|{ded toitln 
solution. Bxample sc 
dissolving 10 grams q& caffeine; in 
water and adding 5 gaftas&ef amujtsi: 



ved in hot water 



hydrophilic -lipophilic trance (HLBF Values to the 




aqueous 

ins cah b< prepared by 
9f) grams hot 
ierjp of various 



wo wmta 
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solu£i#n. The mixture can then be used in the 
following fomulai. 

i 




Hftttr 

JClxeura - 



9 

7 

SO. 7 
19.2 
12.9 
14 

9.9 

0.9 

5.0 




11 
50.7 
19.2 
13 .9 
1.4 

9.9 
0.9 

5.0 
KXJU9 



10 pcaf 



fBxampleB 13-18 - r The same as the formulations 
in Examples 7^12, respectively, except that the 
f can be mixed toggithor with | the aqueous 
line solution and ej|blBified Before adding the 



mixmre to the gum b#t( 
* Caffeine caip 



so be blinded Into various 



base ^ingredients . Jt Atypical base 
follows; * 



IS 



Polyvinyl acetate 
Synthetic ruUber 
Paraffin Wax^ \ 
20 Fat 

Glycerol M&ostearate 
Terpen© R« 



Calcium C 




formula is as 



Tft. I 

u 

13 * 

3 

5 
37 



te PiLler 



12 
50.7 
19 .2 
12.9 
1.4 

9.9 
0.9 

5.0 
KLB.12 



100% 
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The individual&base components can be 
softened prior to their Edition in the baas 



'20 J 



manufacturing process 
component, caffeine can 
the presoftened base/ca 
make the finished baae. 
caffeine can be mixed f 
ingredients, and the ml 
used in making a base, 
caffeine can then be u 
the typical base f ormul 

Sxample 19* 
make the base is 98* pa 
caffeine. 

Sxample 2& 
make the base is 98% lowfM.w 
2% caffeine. 

Example 21 - 
the base is 96% paraff 
\ Caffeine may 



the preeoftened base 
added and mixed, and then 
ine blend can be added to 
;n the following examples, 
t with one of the base 

ingredient can then be 
ie ingredients blended with 
at the levels indicated in 
above. 

e terpene resin used to 
'terpens resin and 2% 



m polyvinyl acetate used to 
polyvinyl acetate and 



,6 paraffkn wax used to make 
wax and jt% caffeine, 
ao be adjded to an otherwise 



complete gum base. 

Example 22 -$&5% caffetine can be mixed 
with 99.5% of a gum bael having tttie above listed 
typical formula. The ©(peine e& be added near the 
end of the process af t«| all the (other ingredients 

are added. % 

The samples o|- finished! base made with 
caffeine added to d±ff«pint base components can then 
be evaluated in a suga*|type chewing gum formulated 
as follows: 



>9ft/2Sl*£ 



21 - 



ft. %) 

!f „,> .^Vfip^ 20. 21. and 22) 



Sugar 
Base 

Corn Syrup 
Glycwloe 

Dextr§*i£; 
Mon|hydr»te 

peppe|m|fit 

FlaSfO*; 

^■1 



55.3 
19.2 
13.4 

1.4 

I 

9.9 
100% 



The theoretical level of caffeine In the 
finished gum is 0.1%*, 

' Using the f Growing foJbulation of a sugar 

or tu^ar-free gum, a^ v||iety of encapsulated 
caffeine sample a can* ^evaluated 

1 
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Sorbitol 

Sugar 
■Mannitol 
; Gum Base 

f ^Glycerin 



Corn Syrup 



Sugar Free 
48.8 



sugar 



{jSLycasin brand 

plydroganated 

I Starch 

I Kydrolyzates 

I Dextrose 

j.Monohydrate 

f ■ Peppermint 
i Plavor 

: Active Caffeine 



For spray 
aqueous or alcoholic 
but preferred levels 
listed. 
10 : Example 2 

sucralose powder mi 
an alcohol shellac 
Of 10%. 

Example 2 
15 caffeine powder mi 
an appropriate rati 
solution at 10% sol 
Example 2 
caffeine powder ml 
20 an alcohol/Zein ca 
Example 2 
caffeine powder mi 



8 



i 

11^ 



54. 7 

20.0 

1.4 

12.0 



10.0 

0,9 
1.01 



rtng, the solids level of an 
iplution can j be about 5-10%, 
ire indicated in the examples 



31- 



An 80%. Jhellac, 20% active 
is obfaiped by spray drying 



on at total solids 



Lne soiut 

50% ajbel.ac, 50% active 
Ls obt*ixj >d by spray drying 
ilcohc^/i lellac caffeine 

70% aeira, 30% active 
is obtain pd by spray drying 
oolutskor at 10% solids. 



40% shellac, 60% active 
;v is obtikiJed by fluid-bed 



WO 
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10 



15 



20 



*5 



30 



35 




coating caffeine with kn alcohol/shellac solution at 

30% solids. : 

Bxample 27 ~jA 60% shellac, 40% active 
caffeine powder mixture is obtained by f luid-bed 
coating caffeine with an alcohol/shellac solution at 

30% solids. 

Bxample 28 ^ A 40% Zein, 60% active 
|:af feine powder mixtuijb £s obtained by fluid-bed 
boating caffeine witbJp«£alcohol/Zein solution at 

25% solids. 

i example 29 
caffeine powder mixt 
chilling a mixture of 

Example 30 
caffeine powder mixt 
chilling a mixture of 

Example 31 
caffeine powder mixt 
a hot aqueous mixture 
in an aqueous , high 
10% solids* 

Example 32 
caffeine powder mixti 
coating caffeine wit 
■12. 0| Zein diaperei 

t Example 33 
active caffeine po 
drying an alcohol/a 
fluid -bed coating th< 
second coating of al 
Examplef 2 
complete encapsulati 
of caffeine aweetene 
sugarless gum formul 
levels of coating 
release of sweetene 
coating* 



I 



An 85% wax, ti5% active 
is obtained by spray 
Iten wax and caffeine. 
A 70% wax, 30% active 
is obtained by spray 
lten wax and caffeine* 
A 70% zein, 30% active 
is obtained by spray drying 
t caffeine and Zein dispersed 
(pH of 11.6-12.0) media at 

A 20% Zein, 90% active 

is obtained by fluids bed 
,n aqueous, high-pH (pH-11-6- 
nol 10% solids. 
A 20% Zein ,} 20% shellac, 60% 
fixture is ^btained by spray 
lac caf feinej mixture and then 
spray dried product for a 
ihbl and Zein. 

to 33 would iall give nearly 

and would delay the release 

i 

when used iri the sugar or 
ion in Tabl^ 4. The higher 
d give a longer delayed 
,han the lower levels of 
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WO 



24 - 



PCT/USW/18977 



I Other pol; 
and* t^sed in coating 
[the caffeine , 

i I % & : * 

H I |. £' Example 34 £ 
j5 |caf|?|ine powder mixl 
fa l*C gelatin/caff el 
^ .£ Example 35 
celli^ose (HPMC) , 70f 
obtained by fluid -be< 
10 aqueous solution of 

Example 36- 
actiye caffeine powd« 
dryiqjg a hot aqueous 
maltqdextrin at 30% 
15 v Sxample 37* 

caffeine powder mixt 
coating caffeine wit) 
at 30% solids; 
The coated 
en uaed in the 
<| give a fast rel| 
with xnaltodext 
16 ar*d 37 , when used 
•would show very fast 
25 'gum oempared to caffi 
I Caffeine c< 
agglomerated caffeine 
caffeine release, 
prepared as in the fc 
30 Sxample 38 

cellulose (HPMC), 851 
is prepared by agglc 
blended together, wit 
resulting product bed 
35 Example 39 

caffeine powder mixtii 
.caffeine and gelatin^ 
sing added, and the 
id ground. 



30 




:s that are more water soluble 
.Id have a faster release of 

jjp 80% gelatin, 20% active 

is obtained by spray drying 
solution at 20% solids. 
A 30% hydroxypropylmethyl 
caffeine powder mixture is 
bating caffeine with an 

at 10% solids. 
A 50% malto^extrin, 50% 
mixture is obtained by spray 
lution of caffeine and 
ids. 

A 40% gum arable, 60% active 

is obtained by fluid -bed 
a aqueouB solution of gum 

tffeine from Examples 34 and 

►ng gum formula in Table 4, 
ise of caffeine. The product 
n and gum arable in Examples 
rxhe gum formula in Table 4, 
sleaoe of caffeine in chewing 
ae added directly. 
Id also be uped in gum as an 
:o give fasti or delayed 
Lomarated caffeine can be 
Lowing examples: 
A 1S% hydro jcypropylmethyl 
ictive caffeine powd«r mixture 

iting caffeine and HPMC 
Crater being added, and the 

dried and ground, 
A 15% gelatin, 85% active 
is made by agglomerating 
Landed together, with water 
suiting product being dried 
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Example 40 
ca£f|ine powder mixtl 
caffeine with an alee 
and drying and^ 
Rxample 41 
|ine powder mixt; 
line with an alec 
ic, and drying 
product. 

k Oxarnple 42 : 

cafffiine powder mixt 
an Rp«c and caffeine 
water being added, 
drieil and ground. 
? - # Bxample 43 
ca^ffine powder mixtv 
caffeine and Zein dii 
12.|b| at 15% solids, 
be&*# dried and grc 
Example 44 
ne powder mixti 
caff Sine and molten 
the Resulting product 
v Example 45 
active caffeine pow<J 
agglomerating a bier 
then "adding water, di 
All of the 
any of the following 




A 10% Zein, 90% active 
is made by agglomerating 
iol solution containing 25% 
Ending the resulting product. 
A 15% shellac, 05% active 
pe is made by agglomerating 
aol solution containing 25% 
grinding the resulting 

A 20% HFMC, 80% active 
is obtained by agglomerating 
fixture blended together, with 
the resulting product being 

A 20% Zein, 80% active 
is obtained by agglomerating 
jibjved in higjh-pH water (11.6- 
Lth the resulting product 

A 20% wax, |S0% active 
is obtainep by agglomerating 
and cooling and grinding 

! 

A 15% maltodextrin, 85% 
mixture is obtained by 
\ot caffeine and maltodextrin, 
and grinding, 
mixtures can be added to 
sypes of chewing gum formulas: 



ft 



W0 9M&69 

I 



Oum 



3ugmrj 



Sorb 



4" 1 



* Qlyoavin 
Mon Oh ydraf 

LSV»l?o£ 

Sucraloaa 



19 .2 
55.0 



Cora pyrup la .1 
Sorbitol 



1.4 

9.9 
0.9 

0.5 
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(a) ./liquid sorbitol (7( 

(b) hydroffsnatad stare 



Sufarlaa Sugarles 



With 
watir 

as. 5 



sa.s 



f.S«M 
1.5 
0.2 



1.5 



1.0 



with 

Lvcmmin 
25.5 



48.5 

8.0 



(to) 



6.9 

a. s 

0.2 



1,9 



1.0 



sorbitol , 301 water) 
to ly iat « wyrup 



*ugarl«» 
■ 

Hp .tofiflr 

25.5 

51.3 
12.0 



9.5 

0.2 



1.5 



1.0 



IS each of 
material (38-45) wen 

10 shown in Table 5, 
^delayed release and 
fusing Zein, wax, and 
jreleaee rate, whereat 
would yield the next 

15 would give a fast rel 
directly to the gum. 

Partially 
can also be used in 
containing other ougj 

20 formulations A-O: 



le examples of agglomerated 
saluated in] the formulations 
samples would give caffeine a 

re a fast release* Samples 
»llac would yield the slowest 
samples with HPMC and gelatin 
Lowest releaie. Maltodextrin 
ise compared} to caffeine added 



£ed or full} 
it type gum 
r such as i] 



coated caffeine 
formulatipns 

the following 

i 

\ 1 



>: 
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19 .2 
St 

1 . 
19 



Dsaftross 

Fr$cto«« 

Xamrt 

tfaitoi* 

Falatino»« 

Coal- Syrup 
Solids 

Flavor 
Urml of 
Ca#fc«in« 



1 

19.2 
49 .5 
1.4 
33.0 



(Wt. %) 
C 

[4i.s 

[1.4 
19.0 

L5^Q 



0.9 



5.0 



0,9 



Q 


I 


£ 


Q 


19.2 


192 


19.3 


19.2 


4ft. 5 


49.5 


SI. 5 


Sl.S 


1.4 


1.4 


1.4 


1.4 


19.0 


23.0 


14.0 


16.0 




f.- 

5.0 







1.0 x.o 



1*0 

:>.. 

I 

jf. ; 

tx .0 



10.0 



10.0 



0.9 



1.0 



0-9 



1.0 



0.9 



1.0 



10 



0.9 



1.0 



The Be fora&lationa may also contain sugar 
alcohols such ae ^cjbitol, mannitol, xylitol, 



lactitol, maltitol, ^y^rogeiiatjed jisomaltulose , and 
Lycasin or combixiatic|ae -thereof!.. Sugarless type gum 
- formulations with pithily coatafl or fully coated 
caffeine can alao&^made uaim various sugar 



alcohols, such as t& following 



ormulatiOM H-P: 
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a 


■ T 

A 


Sorbitol 


IB K 




53 - 0 


46.0 


Sorbitol 

liquid/ 

Lycaain 


17.0 


u.o 


Mann itoi 




10.0 


WaltltOl 






Xylitol 






LtACtitOl 






Palatini 






t 






Glycerin 


2.0 


2.0 


Flavor 


1.5 


1.3 


Ltvfl Of 

ACtiVtt t 
Caffain* 


1.0 


1.0 
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I 

< (wt. %) 

25.5 
41.0 
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1 I * 
«l.0jj, 4*.0 

6*0 



a 

25. 3 
41.0 



23 .3 
36 .0 



C 
23.3 
37.0 



£ 

35.5 
46.0 



f 



B.Oi 



15.0 



,10.0 



5.0 



8.0 0 



CO 



18.0 



1.0 



(a) Lycaain, all othara 



I All of Lhea« 

{Table 7 which use the 
described in the ej 
previous encapsulated: 
expected to give a de 
fast release of caffai 
by adding caffeine dij 




10.0 



8.0 

1.5 

1.0 



15.0 

i 

8.0 
1.3 

1.0 



8.0 

5,0 
5.0 

10.0 

8.0 

1.5 

1.0 



) 

8.0 
15.0 



a) 

8.0 



8.0 

1.5 

1.0 



1.5 



i. a 



sorbitol liquid 



fprmulations; in Table 6 and 
gglomerated jcaf f cine as 
(38-45) Aid in the 
lea (23<f35) would be 
^yed release .of caffeine or a 
.e-r'ccOTpared t|o a product made 
ctly to gum !as a powder. 
Multiple st(i§> agglomeration/encapsulation 
procedures can also b<f used in raakijng release- 
Be in the formulations in 

les of multiple atfp 
Cribed; 

f eine Us spray dried with 
ids to prepare a powder. 
1 derated with a 
itflose (HFMC) in a ratio of 
e* with water and dried. 



modified caffeine for 
Tables 5, 6 and 7. 
treatments are here 
Example 46 
maltodextrin at 30% s 
This powder is then a< 
hydroxypropylmethyl o 
85/15 povder/HpMC, we 
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\ After grinding the resulting powd r will contain 
I about 68% active caffisine, 17% maltodextrin and 15% 
HFMC . 

Rxample 47 f- Caffeine la agglomerated with 
5 HPMC in a ratio of B*/15 eweetenar/HFMC . After 

drying and grinding, ; : the resulting powder is fluid- 
bed coated with an alcohol /ahel lac solution at about 
25% solids to give affiaal product containing about 
60% active caffeine, ;i0% HPMC, and about 30% 

10 shellac. 1 . 

Example 4sl;- Caffeine is agglomerated with 
HPMC in a ratio of Sf/15 Sweetener /HPMC. After 
drying and grinding ^the resulting powder is 
agglomerated with a $5% solids, high-pH, aqueous 
15 solution of Zein to jive a final product containing 
about 60% active caffeine, 10% HPMC, and 30% zein, 

Example 49>- Caffeine is spray dried with 
a 25% solution of gelatin.^ The spray dried product 
ie then agglomerated||w*th a 15% solids, high-pH, 
20 aqueous solution of |ein- The fipal product will 
contain about 50% adtive caffeine 1 , 20% gelatin, and 

30% Zein, f 

Example 50|- Caffeine La agglomerated with 
molten wax in a ratijp of 85/15 sweetener/wax. When 

25 the mixture cools ax& is ground, fit is fluid-bed 
coated with a 25% ZmSLn - 75% alccjhol solution, 
giving a final produjfct containing 60% active 
caffeine, 10% wax oxtp 30% Zein. 

These exajiples 46-50, when used in any of 

30 the formulations n °t§>d in Tables 5, 6, and 7 above, 
give caffeine a delated release. These multiple 
step procedures can Actually give more delayed 
release than the siifcle step processes. Multiple 
step processes of m^e- than two Steps may give even 

35 : longer delayed releiipe* 1 times, but may generally 
\ become less cost effective and less efficient. 
Preferably, spray '&t&3 can be *{ he firflt 8te P with 
additional steps of«l|iid-bed coalting, spray 
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chilling and agglc 
steps. 

For abaoi 
release rate of cafj 
absorbing material, 
silicates , celluloai 
would be expected t< 
than amorphous suga] 
examples: 

Example 5] 
caffeine is sprayec 
absorb the caffeiaelj 
I coated with a fumed ^ 
about 50% active ca* 
[is I * Example s; 

caffeine is sprayed 1 
The "mixture is drii 
| product of about 9( 
' r Example 
20 sprayed onto a mica 
The mixture is drii 
that is about 70% 
active caffeine. 

Example 54 
25 sprayed onto a high 
is dried and ground 
about 80% starch an* 
Example 5! 
sprayed onto a calci^ 
3 0 mixture is dried andJ 
about 90% calcium cai 
- Example 56 

f caffeine is sprayed 
dextrose material . 
35 and gives a product 
active caffeine. 

Rxample 57 
caffein is sprayed 
the material. The 



cation being part of the latter 

;ion type examples, delayed 
tine is dependent on the type of 
:Most materials like silicas, 
carbonates, and hydroxides 
: ^ive a more delayed release 
|and sugar alcohols. Some 

A hot 10% solution of 
io a precipitated silica to 
The mixture is dried and 
Mica* The final product is 
|e|ne . 

|a hot 10% iaolution of 

i|o a pharmap orb clay caffeine. 

ground and gives a final 
:|ay and 20% : active caffeine. 
*A 10% solution of caffeine is 
jtalline calluloae powder, 
ground a lid gives a product 
rdcrystallinp cellulose and 30% 

|~ A 10% solution of caffeine is 
sorption starch. The mixture 
idf gives a product that is 
fd% active caffeine. 
A 10% solution of caffeine is 
carbonate powder. The 
rround and gives a pxteduct of 
donate and 10% active! caffeine. 

% hot 10% solution if 
iteqr a highly jabaorptive 

^mixture i$ dried and ground 
ffbout 80% dextrose and 20% 



hot 10% 
Pf a sorbite 
fc$tre is dric 



ilution of 
powder rib absorb 
and ground and 
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i 



10 



15 



20 



25 



30 



35 



gives a product of 
caffeine. 

The sampl^ 
be used in gum foa 
and 7. Those prepa 
absorbed onto a mat 
are expected to gi\ 
that are water eoli 
release . 
j f r Another 
| te^inique ia to dryj 
i augiur or sugar alec' 1 
? witfc augar or augar^ 
molten state. 

Example Si 
■orbitol in a ratio 
caffeine. After mi 
ground. 

Example 5J 
dextrose in a ratio 
caffleina. After mia 
ground. 

Example 6< 
96% high fructose ct 
evaporated to a low 
The produc 
| to the gum f ormulatj 
? Many of thi 

; step processes. Hon 
- the caffeine sweetei 
the various process* 
agglomerat ion , absoi 
the preparations mad 
further treated in 
chilling, or coacei 
the product, and can-? 
materials and proci 
st p processes. 



>out 90% sorbitol and 10% active 

prepared in examples 51-57 can 
j,«tiona as noted in Tables 5, 6, 
*tions which have caffeine 
rial that is not water soluble 
£a delayed release and those 
£e are expected to give fast 

i - i' ■ 

plication or absorption 

caffeine ^together with a 
|li or resolidify the caffeine 
|l$ohol when mixed together in a 

|-|Caffeine lis added to molten 
^[90 parts sorbitol to 10 parts 
ijf, the blenp is cooled and 

f Caffeine is added to molten 
90 parts dextrose to 10 parts 
the blend is cooled and 

4% caffeine is dissolved in 
syrup. The mixture ia 
ture and ground, 
examples 58-60 may be added 
shown in Tables 5, 6 and 7. 
examples listed are single 
ejr, more delayed release of 
itay be obtained by combining 
encapsulation, 
>n, and entrapment. Any of 
f examples -51-60 can be 
d>bed coatijng, spray 
on processed to encapsulate 
agglomerated with various 
in a variety of multiple 
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The caffeihe can also be used with a 
variety of high- Intensity sweeteners and blended 
together before encapsulation, agglomeration, 
absorption, and entrapment. This can reduce 
bitterness associate^ with caffeine. Some examples 
: are: 

i * ' 

; Example 61 J- jcaf feine and aapartame are 

| bi «* dod together in ^ ^1 ratio as a powder. Thia 
mixture ia then spray ©Billed with wax in a ratio of 
60/40 mixture/wax to4aj^ain a powder containing 40% 
caffeine, 20% aspart^ta^ and 40% tax. 

Example tzf. Caffeine and thaumatin in a 
4/x ratio are dissolved in water with a 10% aolution 
of gelatin and spray §teied. Thia spray dried powder 
ia then agglomerated |f±th a high-pH aqueoue 15% zein 
solution. The mixtu^ji is dried and ground and gives 
a product containing $0% caffeine, 10% thaumatin, 
35% gelatin, and 15% jjein. 

Bxample 63 j Caffeine and alitame in a 7/1 
ratio are prepared infa hot 10% aolution. This 
solution ia sprayed once a high absorption silica 
powder. The mixture iajdried, ground and fluid-bed 
coated with an alcoho$/|hellac mixture, giving a 
product that contain*^!* caffeine 1 , 5% alitame, 40% 
[silica, and 20% shallfcS j 

\ Example 64 , ^ffeine and sodium cyclamate 

in a l/i ratio are blended together as a powder and 
then agglomerated wit! water and hydroxypropylmethyl 
cellulose (HPMC) . This jbl end ia dried, ground and 
agglomerated further wilfr a high-pH, aqueoue 15% 
solution of Zein to obtain a product containing 34% 
sodium cyclamate, 34%ica£f eine, 12+ KPMC and 20% 
Zein. i i 1 

Bxample 65 -| Caffeine and glycyrrhizin in 
a 1/1 ratio are blendjfcftogether as a powder and 
fluid-bed coated witbJk^olution of 25% shellac in 
alcohol. The coated ja^ejjuct is agglomerated further 
with water and hydroxyjprjppyimethyl cellulose (HPMC) 
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co obtain a product containing 30% caffeine, 30% 
? glyeyrrhisin, 25% shellac, nd is% HPMC. 
3 Example 6 ft-,. -^Caffeine and sodium saccharin 

• in a ratio of l/i art blended together as a powder 
and fluid bed coated: with a solution of 251 shellac 
in alcohol. The coated product is agglomerated 
further with water aadfhydroxypropylmethyl cellulose 
(HPMC) to obtain a product containing 30% caffeine, 
30% sodium saccharin, J5% shellac, and 15% HPMC. 

Zf the hleodf of caffeine and other high- 
inteneity sweetenera^cfp examples fi-66 are tested in 
gum formulations suc6 sjs those noted in Tables 4, 5, 
6 and 7, a significant "delayed release of the 
sweetener and reduce* Caffeine bitterness would be 
expected. This del awed release would improve the 
duality of flavor. following are examples of 

fiber extruded PVAC/^Jeine blends to give a 
. delayed release of caffeine and give reduced 

(bitterness : t , ; 

Kxampie 6*3* ftedium molecular weight PVAC 
and caffeine at a rat&oipf 3/1 ar* blended together 
Us a powder and extn$«£. The fibers are cooled and 
ground to give a proejict containing 75% PVAC and 25% 
caffeine. %• 

Bxample 68 r Medium molejcular weight PVAC, 
caffeine and aspartame at a ratio of 12/4/1 are 
blended together aa a^powder and extruded, the 
resulting fibers are fround and give a product 
containing 70% PVAC, »4f caffeine and 6% aspartame. 

Example 69 i Medium molecular weight PVAC, 
caffeine, aspartame, and sodium gluconate at a ratio 
of 16/4/4/1 are blended together as a powder and 
extruded. The fiber»|«re ground and givee a product 
containing €4% PVAC, ff* - caffeine, 16% sodium 
gluconate, and 4% aspartame. 

Sodium gluconate is a bitterness inhibitor 
£hat can be mixed wit* <jjjj*feine before being 
ncapsulated or antra^A, This bitterness 
inhibitor along with otHer bitterness inhibitors 
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such as sodium salts of chloride, ascorbic acid, 
glutamic acid and cicric acid, as well as other' 
various organic compounds can be added to caffeine 
to reduce bitterness. 
5 Example 70 - A 20% hot aqueous solution of 

maltodextrin is mixed with a 40% hot solution of 
sodium gluconate. To this 2 liter mixture is added 
100 grams of caf f sinaVrtiispersed and spray dried. A 
final product containing 50% maltodextrin, 33% 
10 sodium gluconate, and ;>% caffeine is obtained. 

sxample 71 i- $ 2400 ml quantity of a 25% 
hot aqueous solution .of maltodextrin is mixed with 
50 grams of aspartame Co form a suspension. To this 
is added a hot aqueous solution of 400 grams of 
sodium gluconate, 200 g«ams of caffeine, 1200 grams 
of hot water. This mixture is spray dried to obtain 
a powder containing 4a%|maltodextBin, 32% sodium 
gluconate, 16% caffeine^ and 4% aspartame. 

Example 72 - To a 3400 gram quantity of a 
25% hot solution of nwlfodextrin, 200 grams of 
citric acid, and 50 grans of aspartame is added and 
suspended. To this mixture is added a hot aqueous 
solution of 400 grameVof sodium gluconate, 200 grams 
of caffeine, and 12 OOf grams of hot! water. This 
mixture is spray dried to obtain a' powder containing 
41% maltodextrin, 28%'^sadium gluconate, 14» 
caffeine, 14% citric acid, and 3% aspartame. 

The above examples are made to obtain not 
only a fast release of caffeine in chewing gum, 
based on maltodextrin -encapsulation, but also to 
obtain fast release of a sweetener and bitterness 
inhibitors to counteract^ bitter effects of caffeine. 

it should be appreciated that the methods 
and compositions of ctte present invention are 
35 capable of being incorporated in t^e form of a 
variety of embodiments, 'only a few (of which have 
been illustrated and described above. The invention 
may b embodied in otherf forms without departing 
from its spirit or essantial characteristics. It 
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will be appreciated that the addition of some other 
ingredients, process* seeps, materials or compon nts 
not specifically included will have aa adverse 
impact on the prosenj invention. Tha best mode of 
Che invention may therefore exclude ingredients, 
process steps, mate^gals or components other than 
those liated above ijjr. inclusion or use in the 
invention. However ^jthe described embodiments are 
to be considered in ill respects only aa 
illustrative and not*r*etrictive, and the scope of 
the invention is, therefore, indlfcatad by the 
appended claims rat«|r than by the foregoing 
description. All ch*^ which come within the 
meaadng and range of |s<^lvalency of; the claims are 
to b* embraced withi| t$eir scope.' ' 
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WE CLAIM: 



1 . A method $ producing a chewing gum 
containing phy 8 icalj§r-inodif led caffeine in order no 
control the releaee-|«te of caffeine comprising the 



5 steps Of; 



I a) mixing a 
£ying agent; 

. is 

J b) drying tl 
mixture; and 



10 O adding a 

a chewing gum formu 
level in gum of fr 




ity of caffeine with a 

feine/modkfying agent 

I 

, ^ ity of ch* dried material to 
[ fc |? n Co prov de a caffeine 

""lUt 0.2% ti About 5.i%. 



15 



2. The metho*&* claim l wherein said 
modifying agent ie afjf&capsulating agent. 



t 



: 3 . The method l^>rding to jclaim 2 wherein 
the caffeine and encai^lating agejnt are aiao mixed 
with a spray drying «|l|ent and thje resulting 
mixture ie .pray drie| § such a way to encapsulate 
the caffeine in order; ^increase :he rate of 
release of caffeine ia , {hewing guar 



.. . y 

4. The method Of ^laim 3 wherein 
encapsulating material' iw selected 
consisting of maltodasjp(|p and gum 

3j ♦ 



the 

from the group 
arable . 



5 . The method claim 3 wherein the epray 
drying solvent ie eelApted from J th« group eoneiating 
of alcohol and vac r ' r 
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6. The methodijin claim 3 wherein a high- 
| potency sweetener ejected from the group consisting 
j oi.*aparta*e. alitapj, JaaltB of aceauifame, 

1 y ^ 4 rid its aa|t#, saccharine and its salts, 

I tha^matin, moneUin.^^ydrochalcones and 
cognations thereofjk* mixed in the drying mixture 
in conciliation with tlie caffeine. 



7 . A chewing 
of claim 3. 



I? made according to the method 



8 • The method; 
the caffeine is flud 
encapsulating agent 
♦the rate of release 



Recording to claim 2 wherein 
coated with a solution of 
solvent in order to decrease 
Caffeine in chewing gum. 



The method 
)im selected from the 
water. 



^/Jjjclaim 8 whirein the solvent 
^rottp consisting of alcohol and 



10, The method 
encapsulating materia] 
consisting of shellac] 



11. The method 
additional high -potent 
group consisting of 
acesulfame, cyclamat* 
Its salts, thaumatin,^ 



claim 8 



is selected 
Zein. 

i 

: "'Claim 8 gwh 



wherein the \ 
from the group 



erein an " 
sweetener selected from the 
ame, all tame, salts of 
its salts, saccharin and 
llin, &il ydrochalcones and 
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i combinations thereotgLf mixed in the drying mixture 
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? in combination with 



12 . A chewing 
of claim 8, 



13. The 
the caffeine is 
order to decrease 
chewing gum. 



methoct uncording to claim 2 wherein 
enca lutlated by coacarvation in 
th( oats of release of caffeine in 



14 . The method 
{the caffeine and 
rlth a molten mater 
mcapaulated by *p 
fthe rate of release 



15. The method 
encapsulating agent 



16. 



the caffeine and enci 
with a polymer and tl 
into fine fibers in 
caffeine in order to 
caffeine in chewing 



caffeine. 



made according to the method 



;ccording to claim 2 wherein 
enC i £? latin 9 *gent are also mixed 



raj 



and the caffeine is 
billing in prder to decrease 
caffeine in' chewing gum. 



claim 14 wierein thej 
see wax. 



flpri 



The method according jjto claim 2 wherein 



tlating Jgent are al» mixed 
Teeultinqj mixture is extruded 
a way ajp to encapsulate the 
urease the rate of release of 



) 17. The method 
polymers are selected! 
PVAC, hydroxypropyl ci 
plastic polymers. 



fclaim 16 whjerein the 
rpm the group consisting of 
ti|lose, polyethylene ^.and 
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18, A method 
containing phyoica] 
control the releae« 
5 steps of: 

a) mixing a 
agglomerating agent ^ 
the caffeine; 



IS 



20 



25 



b) removing 
caffeine and agglc 

material; and 

* j. 

■t' c) adding a 
a chewing gum formuj 
lev*l in gum of frc 



.producing a chewing gum 
r^kodifiod caffeine in order to 
rate of caffeine comprieing the 

atity of caffeine with an 
a eolvent to partially coat 

»;rjpolvent fxpm the mixture of 
itjLng agent to form a dried 



Jity of th£ 
on to prov 
it 0.2% tt 



19. The method^f 
of coating on the agj 
about 5%. 



20. The method 
of coating on the ag 
about 15%. 



claim 18 
omerated ca 



dried material 
de a caffeine 

about 5.0%. 



to 



i herein the level 
ifeine ie at leaet 



\t claim 18 wherein the level 
awjrated caffeine ie at leaet 



21. The method 

•3 

*of coating on the ag 
about 30%. 




claim XB wherein the leval 
rated cafjfeine ie at least 



30 



22 . The method;, 
material is ground te 
dried matari 1 to tt 



aim 18 w&erein the dried 
t-Jpwder pri >r to adding the 
" >wing gym. 
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23. A method pt producing a chewing gum 
containing a phyaicilly-modif ied caffeine .alt 
compound in order to control the reieaae rate of 
caffeine ealt compound comprising the step a of: 



the 



a) mixing a 
conpound with a mot 

b) drying ti 
|ound/modifying 

c) adding a 

a chewing gum fonnujj 
compound level in 




itity of a caffeiaa salt 
firing agent; 

caffeine aalt 
mixture^ and 

igity of tlm dried material to 
|t4Tbn to provide a caffeine aalt 
of from abcut 0,2% to about 

,1 
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